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[0 0 0 6] LfrLft**e>, C©fSRI3©£«&3fc¥Wll 

ffct, w»/x;i/ics*E«rt*»»-pac»-r«»ff*« 

[0 0 0 7] LfctfoT, C©«k3*fie*©a^S^ 
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Ax Cd-Zn-Mn-S e-Te-S-O^Ga-I 
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p-T K*ifOftJB«B[^*ffl#Lfc««Tfieffl-r5ci: 

coo 1 3] i>-rtuc-e:<k w*«»?<t^«, w«fg 

[0 0 14] «T» «*©j*#fcov*T\ SSteRtttt 

, #U (4-^/b-i 

-;k #y e-;l/T-fc#-;l/, #U tfx;l/7?-5-;k 
3j?UB»fcTr.;U % #y fcTx;U7;l/n-/k tf'Jttffclfx 
/k ^UlS{btr-Ux>, #U£x;M*;l/x-x;k 
jJ?>J fcTx;l/x^;Ux— r;k #'J kf-;l/^>^;Ux-T- 
;k ^Uex;l/^^;U^h>, tfy (N-fcTx;l/*>l/^ 
y-;W v #'J (N-ex;l/t?py K» , #'J7*y 
;l/«f*f-/k #'J7*U;Hxf;l/, #U7?U;Hfc 
#U7*!JnxMJ/k #Uy*^U;m>if-;k #U 
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;k 3tfy***y;l/R, jj?ij^#^ij;H73p, #y 
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^yrs.E<D^.y^ymmW, 4-^h^>-4' --b 
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jL-)lJo-#*-h%;<D£l%M^XT>im. 4-n-7 10 
^;b$SS»4' -ih+y^x^k 4-n-7?7l/ 
SJMB4' -*^f;l/t*->7x^K 4-n-^y 
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na-^y-tfy, o-S^np^y-tfy, x|-p^y-tf 
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S3, N-^f/^niJ K y& if<oritt7 5 FSL fh7 
k 3-^f;l/-2-i'$^/ij-7/y 
&£©B*S§»f*B, ^^;U^;b**^ K&if<ox;i/ 

**3/hsl KSxfux mm-fuifiyytjiEomm 

xXf;H, 7-trhxHJ;k 7°p£*xhU;k ^y 
y*xhU;i/ftH©xhU;WH x fc?'»*y, *yjy&£f 
■ O^S««*«Mt^»IS, hUxf;l/7$k MJx* 
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Lfe»«*©*fit*fflaK»S[L, K£St§ (3) rtO 
ETJ^: 1 x l o" 4 P aJMTfc«oK25#y7* (4) «fl 

[0 0 2 3] gEfe % C<7)^©^§y^iSSg^g@ 
t(±, MfSK^Sgg (3) rtfciSSL/iffi^iBMgS 
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Kh^yX (6) , mmSXjl (1) (19) £ 
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6O«Bt«t0*aS» (3) (19) a®};: 
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(3) (10)^-^(11), 
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ASB (1 4) % TX^tfaU-*- (1 5) , feAtf 
£ ft 6 ©*J»8B*Htt 5 c 4: #8? 3: U \, 
[0 0 2 5] K'^yX (4) fij^S^ (3) 
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Efr&KflGi!, <fct)#$L<{±, lxio"' PaJiTF© 
ETD'VT'tSPBOiBjIfctlMaU AO, 
58UC\ 3-;l/Kh77/ (6) 

fcs«sso*i*j«»*ffliac8PaL» (3) 1*1 

0Eft£l x 1 0 " P aWTtC&OC^tfT-tS&^T* 
[0 0 2 6] £fc, hOIBEI 1 tWI*LfcJ:3tJ|sSS« 

o) \mxtc4^>\mm ci 2) km##t 

»B (l 3) ; fe.fctfg«SSASB (14) ic(t8>Mffi 
(16) (1 7) *»tW«cfc*«»*L 
v\ ft*, E*i$J£SB (5) (co^rti, -USWtcti 
UIO" PaMT©Efc*EMfc»Jjri?£*fe0-e* 

tfRttWfcfi, Bayard-Alpert Sftif0« 

[0 0 2 7] (3) KO^TtiSmiJfflHi 

xf>W^IL^ 0 SffiibQ&gB (8) (i, fififfi 
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[0 0 2 8] S^iaSSiJ^gB (9) tt, S« (1 9) 

[0 0 2 9] ^-+>^gB (10) ttK2BR**«-r 
-;l/Kh5v^ (6) »AX£8«rt-?*8L&KW9 

[0 0 3 0] 4*y\\MW. (12) *5«fctfSS^gB 
(13) f±i&-f Lt&gTiiftl,^ £* (1 9) ±<0 

«8ts±TSffl-e$4„ (11) tt-ftf-yfb 

SB (12) ttjtffUftffltB (13) fcH£gg§ 
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[0 0 3 2] Kl^ffSB (1 3) ltJ*y{mm (1 

2) T'Fg^tffc^^MmSr^^^mffie 
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if, ^5si0Sii0t,0A^fflT't5o n^mmmn 

*S ± Z>*/$ fcttflW**JW L T m / e fc/S CTf' * 
#f$f *fc0T*&9, ^7#7S« iSlfJKJlCSL ^IfiliR 
10 -HISURSk *5<fctf, fRffB#P^fti£0^0V^ 

fijK&ig&fflttirai; i: ©ffl^-ttft if 07? 3:0 *> (ozmmt 
[0033] mwsxsm (1 4) 

»tt4W *£§g§ (3) rt'sStt (19) *KB 

(14) imzn^ ^awr6«g (19) ^^x 
-f3fcA60M£fc«:y-h#, aawjyyjyirasfc 

20 tt^n-Xa©i«ftWA«, (3) t<om<DY 

(17), fcctif, xstt^ea 

So 

[0 0 3 4] V-atfaU-^- (1 5) it, Lfc 

W**4MBi4v^ "ItSyX;!/ (1) (c^ff 5«S 
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[0 0 3 5] #»©»iBt*fct4»»K*HfflS»rt'^« 

s£-r$fc460»ssvx;i/ (1) «, coawoa^sDt 

*»B0Hjl»B0tfei*fc:aSfta5iBT*4„ *L 

t, mm/xji (1) A^"wrr*««t^iwiyx;i/as 

[0 0 3 6] /X;I/0H§S*j!fil|-r*«*fcLTtt, <5<J 

w^tfs*. zvmncDftwmimmyxsi (1)0- 

0-- K;W<;l/y*Wffl^* c: c i:%MtUL 

40 [00 3 7] f ftfcS, mmSXfr ( 1 ) fCti, F 
>toW7 (10 0) yX;HMBB*«aJ (2) t 

ioTCOr-K/W^ (100) ^li^L., PS^y 
X;U (l) ^5>0^^*fe{i^JS0ig^M^ias 

[0038] *w&ttmmvMm*ittt.fflmii.s m 
wmib (i 8) £Qmmsx>i< cd fc^ae-rs, ^0 

f6B^(i x 2^HX±0W«l^7 l c^^^^^$/c(i:^^ 

so i:LTt>o, ±^g0OT/x;i/ (1) , sxmiwmm 
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at (2) , tsims^t) (is) coiui, wrs^ 
mnsxji en , yx;i«4Mtgi5 (2) , fc«fctf» 

(1 8) 0*B*33&ttHSLT**. 
[0 0 3 9] W**Jt^*f«<0J8»*fet4»ftfflE 
<D-fi£#lco^T, 2ffiW±<0»I^/X;l/ (1) *5<ktf 
/X;HHBB«*» (2) *»(JTtAv\ 
[0 0 4 0] c©«woa^S)t*»flBoHJfi>3ffio» 
ft/tafcLTtt, fcfcAtfHlKffi|^Lfc«jfia«0» 10 

(1 8) ®-ofctt|g-cDjK*h fcfciUME^ 
lt^»i§I5?tll 1 t5-o{cttfl!2«>f£5h fci: 

fc/X;H»RIMMJias (2) fc«koT«sa*^«H:SiJ 
WL%tfe>«fm;X?l> (l) *>e>K2SS8 (3) rt'MH 

(1 9) ±Kfci:*tf2j£#fr6a4«a383fc¥*MBMc 

[0 0 4 1 ] fLT> COSSBfctJ^TH:, COS® 

(1 9) **ta*of»5M»ia«*iaita:v^ia«*T?jhijtt 20 

So 

[0 0 4 2] CORWt^^Ttt, MW. (1 9) 

5y*» i5«fctf, iS#?7*/l/A&if<0ffilW)t 
^LTCCDgffi (19) ±©Htlft© 

tummit, S« (l 9) ©An&kLTfT^ciktT'^ 

AiflHMKB (2 o) fc<fcoT*tfiM**iin^LTt^\ 30 
[0 0 4 3] COSEfa^gB (2 0) £ LT(±x «M 

[0 0 4 4] gcfc, *6tJ«»©fci6©4nEfcOV^T 
tt, MNIEgifflJl (fefc*tfWM 3 F4-9 9 6 0 9*1 

[0 0 4 5] 
[3»J] Hfl&ffl 1 
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fcLTffifflLfc3»7"ft3, 3' -^x^U^ -fr^A ;!/ 
#5>7— > (J-XTDODC 1 MPfi) «±> *|x* 
^h^a»!©tO«:ffifflLfc. CODODC I im&* 

*a*\ mm^mnT. 1 o° /#-e#fBLfc4:*8j2 

3 0TCT?»»U 1 0" 5 PaO*JiarFl 5 0°C 

[0 0 4 6] «HMfcafc©-flfc: LTffiffl Lfctf'J 

(***y;MK>t*;i/) orFPMMAfci&sM-s) , 

jKU C*#*U;t>382-fcKn*->Xnfc!;U) CUT, 
PHPMA i:BSfE"£"§) , 43itf» #U*— #*-fh 

CMT, PCtBSSa-fS) tt, *H7;P'KU vf-ttBO 
t>o*ffifflbfe. Ifi (19) t LT, fcfcAtf*/*- 
( 1 8 mmft, jp? 1 50 + 2/im) $fcfi53S 
fi (2 Ommft, fSl 000 + 2/im) 

[0 0 4 7] OfcLTDODC imh>tc 

1 Omg/U-y h;l/0»«-e»j»L, ttttifg (18) 
<D— DfC?B«Lfco t3— 3CDfi£#£: LTPMM 
A*7-bhyfc:i g/Uy h;U<0»flPT»»U t?- 
■0<DW.<nmtb (1 8) {C5t«LfCo Ctl60Sffi«, * 

n^ntDi«syx;i/ (1) *»5x^s8g (3) o^ra 

stents Lfc. C©M % K£8g§ (3) F*9<DJ±;/:fi*- 
tf#T#>Xi:n-* U-^>7, «J:t;ffii4cnR?» 
331 Lfca-jb Kh7'y^ti5, lo" Pa WTfcHlft 

tfco /x/i/imHa*» (2) oBflnnpi^nff-rsii 

fc»Cfc9» "B^iSS^DODC I^cov>T3 33 3 

i o o v-y^d u >y s-n^nsuwu 1 0 

0»«|i!di*«ttfc o CCDK, Sfi (1 9) OiSfili, 

«ffiAn^§£8 (8) fc<fctf«ffii&g»iJ£gB (9) fc«k 

fcDODC I **ftT5PMMA»»fc*y hXUXS 
tiOX^tpfCT 1 5 Otlctt 4. 9MPa©»* 

m^<DD 0 D C I i§jK£fi«%T*H-f S 1 K8B«© 

[00 4 8] 
Ml] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] The manufacture approach of the compound-die optical thin film characterized by 
spraying the organic system optical material of two or more components into a high vacuum 
container from the spraying nozzle prepared for every component in the state of a solution or 
dispersion liquid, making it deposit on a substrate, and heat-treating it. 

[Claim 2] The manufacture approach of the compound-die optical thin film characterized by carrying 
out pressing after heat-treatment in the manufacture approach of the compound-die optical thin film 
of claim 1. 

[Claim 3] The manufacturing installation of the compound-die optical thin film characterized by 
consisting of a manufacturing installation of the compound-die optical thin film equipped with a 
vacuum housing, a spraying means to spray the organic system optical material of two or more 
components for every component in the state of a solution or dispersion liquid into this vacuum 
housing, the substrate on which the organic system optical material sprayed into the vacuum housing 
is made to deposit, a heating means to heat that substrate, and the exhaust air means of a vacuum 
housing. 

[Claim 4] It is the manufacturing installation of the compound-die optical thin film with which it has 
a spraying nozzle as a spraying means in the manufacturing installation of the compound-die optical 
thin film of claim 3, and the closing motion device section of the spraying nozzle comes to constitute 
needle valve structure. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the manufacture approach and manufacturing 
installation of a compound-die optical thin film. It is efficient and the still more detailed compound- 
die optical thin film as an optical thin film of highly efficient nature with this invention especially 
useful on opto-electronics, such as wavelength selection transparency film, reflective film, optical 
nonlinear effect film, and photo-electric-conversion equipment, an optoelectronics technique, etc. is 
related at the manufacture approach and manufacturing installation of the new compound-die optical 
thin film which makes it possible high quality and to manufacture. 
[0002] 

[Description of the Prior Art] Generally the optical thin film using the wavelength selection 
transparency which is conventionally used in the applicable field with various optical thin films 
which consist of various kinds of presentations, for example, used the absorption of light or 
interference, or a reflex function is used. And especially in recent years, development of the optical 
thin film which has different high efficiency from the former for the application for informational 
plural juxtaposition high-speed processing in which the multiplicity of light was used, and 
application of an optical nonlinear effect and the photoelectricity effectiveness is briskly furthered in 
the field using laser light of optoelectronics. 

[0003] An organic system optical material is one of those which attract attention as a material for 
forming such a new highly efficient optical thin film. It is, even if various kinds of examination is 
advanced until now about the manufacture approach of the organic system optical thin film using 
this organic system optical material, for example, the following approaches are learned. 

( 1 ) The electrochemical technique, such as print processes, such as coating methods, such as the wet 
method applying method using a solution, dispersion liquid, or a developing solution, the blade coat 
method, the roll coat method, a spin coat method, a dipping method, and a spray method, the Taira 
version, letterpress, an intaglio, a mimeograph, a screen, and an imprint, an electrodeposition 
process, an electrolytic polymerization method, and a micell electrolytic decomposition process 
(JP,63-243298,A news), Lang Mia Blodgett's technique which moves the monomolecular film made 
to form on water. 

(2) When the method of using the polymerization thru/or polycondensation reaction of a raw 
material monomer, for example, a monomer, is a liquid, they are the casting method, the reaction 
injection mold method, a plasma polymerization method, a photopolymerization method, etc. 

(3) The approach using a gas molecule (the evaporating method by heating) 

A sublimation replica method, vacuum deposition, vacuum evaporation technique, the ion beam 
method, the sputtering method, a plasma polymerization method, a photopolymerization method, etc. 

(4) The approach hot pressing (JP,4-99609,A news) using melting or softening, an injection-molding 
method, the extending method, the single crystal-ized approach of a melting thin film, etc. 

[0004] However, in these conventional manufacture approaches, the actual condition was not 
suitable manufacturing the highly efficient organic system optical thin film which the target 
presentation and structure of an optical thin film are restricted to the comparatively simple thing, and 
enabled control of the more advanced fine structure. For example, in the manufacture approach of 
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the conventional compound-die optical thin film, since that ingredient decomposed with heating, and 
that ingredient decomposed in evaporation temperature even if the melting point exists in that 
ingredient when the ingredient with which the melting point of organic ionic crystal etc. does not 
exist is used, it was difficult to control these phenomena or to realize a highly efficient organic 
system optical thin film by this control. 

[0005] As one of the The means for solving a technical problem of these, in Japanese Patent 
Application No. 5-52102, the artificer of this invention sprayed the solution or the organic system 
optical material of a dispersion-liquid condition into the high vacuum container, was made to deposit 
it on a substrate, and has already invented the manufacture approach of the organic system optical 
thin film characterized by heat-treating. Production of the optical thin film by which structure was 
controlled by the detailed field of under the micrometer in temperature far lower than the 
decomposition temperature of an organic system optical material by this approach was attained. 
[0006] However, when two or more component use of the organic system optical material tended to 
be carried out and it was going to manufacture a compound-die optical thin film using the 
manufacture approach of the organic system optical thin film this invention, the technical problem 
that selection of the solvent which dissolves or distributes selections of the component in which uses, 
combining, and is made to spray on coincidence, and it deals, and those components had a limit 
occurred. Furthermore, since the actuation which washes with a solvent the inside of piping which 
results in a spraying nozzle became indispensable after each spraying is completed, in order to 
prevent mixing within piping which results in the spraying nozzle of a different component, when it 
is going to change and spray a different component, the technical problem that it fell remarkably also 
had working capacity. 

[0007] Therefore, there was a limitation in manufacturing efficiently a highly efficient nature 
compound-die optical thin film naturally using the manufacture approach of such a conventional 
compound-die optical thin film. 

[0008] Without canceling the fault of the conventional technique as above and bringing about the 
pyrolysis of an optical material, this invention has advanced fine structure control in whenever [ low- 
temperature ] more, and aims at offering the manufacture approach and manufacturing installation of 
the new compound-die optical thin film which makes it possible to manufacture efficiently a more 
highly efficient compound-die optical thin film. 
[0009] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, spray this 
invention into a high vacuum container from the spraying nozzle which prepared the organic system 
optical material of two or more components for every component in the state of a solution or 
dispersion liquid, it is made to deposit on a substrate, and offers the manufacture approach of the 
compound-die optical thin film characterized by heat-treating. 

[0010] The manufacture approach of the compound-die optical thin film furthermore characterized 
by carrying out pressing of this invention after heat-treatment in the manufacture approach of the 
aforementioned compound-die optical thin film is also offered. 

[001 1 ] furthermore, in this invention, as a manufacturing installation for realizing the 
aforementioned manufacture approach A vacuum housing, a spraying means to spray the organic 
system optical material of two or more components for every component in the state of a solution or 
dispersion liquid into this vacuum housing, The manufacturing installation of the compound-die 
optical thin film characterized by consisting of a manufacturing installation of the compound-die 
optical thin film equipped with the substrate on which the organic system optical material sprayed 
into the vacuum housing is made to deposit, a heating means to heat the substrate, and the exhaust air 
means of a vacuum housing is also offered. 

[0012] When this invention is furthermore explained in detail below, this invention Spray into a high 
vacuum container from the spraying nozzle which prepared the organic system optical material of 
two or more components for every component in the state of a solution or dispersion liquid, and it is 
made to deposit on a substrate. It is characterized by heat-treating. As an example of the combination 
of the organic system optical material of two or more components For example, the combination of 
an organic high molecular compound and an organic low molecular weight compound, the 
combination of an organic high molecular compound and liquid crystal, the combination of two or 
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more kinds of organic high molecular compounds, the combination of the mixture of an organic high 
molecular compound and a low molecular weight compound and a high molecular compound, etc. 
can be mentioned. In these combination, if the distribution to the thing which can be dissolved in the 
solvent which has volatility, or a dispersion medium is possible for each component, the thing of the 
class of arbitration will be used. Moreover, it may be compound-ized, an optical function may be 
realized. and any are [ being mixing or ] sufficient also as that to which each component 
demonstrates an optical function independently in itself. Moreover, if needed, where metal particles, 
such as semi-conductor particles, such as a selenium, a tellurium, germanium, silicon, silicon 
carbide, a cadmium sulfide, a cadmium selenide, Cd-Zn-Mn-Se-Te-S-O, and Ga-In-aluminum-As-P, 
and gold colloid, are mixed for each components of these, it can be used. 

[001 3] Anyway, it can be respectively used by changing the particle of an organic high molecular 
compound, an organic low molecular weight compound, and an organic compound, liquid crystal, 
etc. into a solution or a dispersion-liquid condition. By the approach of this invention, since the 
organic system optical material of two or more components is sprayed into a high vacuum container 
from the spraying nozzle prepared for every component in the state of a solution or dispersion liquid, 
it is possible to use it for every component, choosing the optimal solvent or the optimal dispersion 
medium, and the concentration of a solution or dispersion liquid can be set up the optimal for every 
component further again. 

[0014] Hereafter, it illustrates still more concretely about each component. 
[Organic polymeric materials] 

What has the so-called "so-called optical property and function" among organic high molecular 
compounds can be used as one component of the ingredient of the compound-die optical thin film of 
this invention. As an example of such organic polymeric materials Polystyrene, Pori (alpha methyl 
styrene), the poly indene, Pori (4-methyl-l-pentene), Polyvinyl pyridine, a polyvinyl formal, a 
polyvinyl acetal, A polyvinyl butyral, polyvinyl acetate, polyvinyl alcohol, a polyvinyl chloride, A 
polyvinylidene chloride, polyvinyl methyl ether, polyvinyl ethyl ether, Polyvinyl benzyl ether, a 
polyvinyl methyl ketone, Pori (N-vinylcarbazole), Polyvinylpyrrolidone), polymethylacrylate, 
polyacrylic acid ethyl, Polyacrylic acid, a polyacrylonitrile, a polymethyl methacrylate, 
Polymethacrylic acid ethyl, polymethacrylic acid butyl, polymethacrylic acid benzyl, 
Polymethacrylic acid cyclohexyl, polymethacrylic acid, a polymethacrylic acid amide, The poly 
methacrylonitrile, the poly acetaldehyde, the poly trichloroacetic aldehyde, Polyethylene oxide, 
polypropylene oxide, polyethylene terephthalate, Polybutylene terephthalate and polycarbonates 
(bisphenols + carbonic acid) Pori (diethylene-glycol bisallyl carbonate), 6-nylon, 6 and 6-nylon, 12- 
nylon, 6, 12-nylon, Pori aspartic-acid ethyl, Polyglutamic acid ethyl, the poly lysine, polyproline, 
Pori (gamma-benzyl-L-glutamate), Methyl cellulose, ethyl cellulose, benzyl cellulose, hydroxyethyl 
cellulose, Hydroxypropylcellulose, an acetyl cellulose, cellulose triacetate, Cel low SUTORI 
butyrate, alkyd resin (phthalic anhydride + glycerol), Fatty-acid modified alkyd resin (fatty-acid + 
phthalic anhydride + glycerol), an unsaturated polyester resin (maleic-anhydride + phthalic 
anhydride + propylene glycol), An epoxy resin (bisphenols + epichlorohydrin), polyurethane resin, 
Phenol resin, a urea-resin, melamine resin, xylene resin, a toluene resin, Organic polysilane, such as 
resin, such as guanamine resin, and Pori (phenyl methylsilane), The organic poly germane, these 
copolymerization and copolycondensation objects, and a carbon disulfide, In usual [, such as carbon 
tetrafluoride ethylbenzene, perfluoro benzene, a perfluoro cyclohexane, and trimethylchlorosilane, ], 
the high molecular compound which carried out the plasma polymerization of the compound without 
polymerization nature, and obtained it can be mentioned. 

[0015] Moreover, it may contain as a copolymerization monomelic unit as the side chain of a 
monomelic unit, or a bridge formation radical, and these organic high molecular compound may 
contain the residue of the organic low molecular weight compound which shows organic coloring 
matter and an optical nonlinear effect as a polymerization initiation end. 

[0016] [Organic low molecular weight compound] as an example of the organic low molecular 
weight compound used as one component of the ingredient of the compound-die optical thin film of 
this invention A urea and its derivative, meta nitroaniline, 2-methyl-4-nitroaniline, Benzene 
derivatives, such as 2-(N and N-dimethylamino)-5-nitro acetanilide, N, and N , -bis(4-nitrophenyl) 
methane diamine, Stilbene derivatives, such as biphenyl derivatives, such as - nitro biphenyl, and a 
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4-methoxy-4 '4-methoxy -4'-nitro stilbene, 4-nitro-3-picoline = N-oxide, (S)-(-)-N -(5-nitro-2- 
pyridyl)- Pyridine derivatives, such as prolinal, Others, various kinds of organic coloring matter, an 
organic pigment, etc. can be mentioned. [ active substances /, such as chalcone derivatives, such as 2' 
4, and a 4'-trimethoxy chalcone, and a thienyl chalcone derivative, / secondary nonlinear optics ] 
[0017] [Liquid crystal] 

As an example of the liquid crystal used as one component of the ingredient of the compound-die 
optical thin film of this invention Various cholesterol derivatives, a 4 f -n-butoxy benzylidene-4-cyano 
aniline, 4'4, such as -n-hexyl benzylidene-4-cyano aniline^-alkoxy benzylidene-4-cyano aniline, A 4 

ethoxy benzylidene-4-n-butyl aniline and 4 f -methoxybenzylideneamino azobenzene, 4 , -alkoxy 
benzyl idene aniline, such as 4-(4'-methoxy benzylidene) amino biphenyl and 4-(4'-methoxy 
benzylidene) amino stilbene, A 4'-cyano benzylidene-4-n-BUCHITOKISHI aniline, 4'4, such as - 
cyano benzylidene-4-n-hexyloxy aniline,'-cyano benzylidene-4-alkoxy aniline, 4'-n- 
buthoxycarbonyloxy benzylidene-4-methoxyaniline, Being [ they / p-carboxyphenyl n-amyl 
carbonate and n-heptyl 4-(4 f -ethoxy phenoxy carbonyl) phenyl carbonate ]************** 4_ n . 
butyl benzoic-acid 4 ethoxy phenyl and 4-n-butyl benzoic-acid 4'-octyloxy phenyl, 4 -n-pentyl 
benzoic-acid 4 '4, such as - hexyloxy phenyl,-alkyl benzoic-acid 4 f -alkoxy phenyl ester — 
Azoxybenzene derivatives, such as - G n-amyloxy azoxybenzene, and 4 and 4 '4, 4'-G n-nonyloxy 
azoxybenzene, Liquid crystal, such as a 4-cyano-4 f -n-octyl biphenyl and 4-cyano-4'4-cyano-4, such 
as -n-dodecyl biphenyl,'-AKIRU biphenyls, And (2S, 3S) -3-methyl-2-chloro pentanoic acid 4 ! , a 4"- 
octyloxy biphenyl, Ferroelectric liquid crystals, such as 4 (2-methylbutyl) biphenyl-4-carboxylic- 
acid 4-hexyloxy phenyl and 4'-octyl biphenyl-4-carboxylic-acid 4-(2-methylbutyl) phenyl, can be 
mentioned. 

[001 8] For example, for every component compounded and used in this invention, it dissolves in a 
proper solvent, or a dispersion medium is distributed, and the organic polymeric materials which can 
be illustrated as above, an organic low-molecular ingredient, and the liquid crystal matter are sprayed 
into a high vacuum container. Although various kinds of things can be used also about the solvent or 
dispersion medium in this case, it is the solvent which dissolves or distributes each component of the 
above compound-die optical thin films, and the thing of arbitration can be used, if it has volatility 
and there is corrosive [ no ]. 

[0019] Specifically A methanol, ethanol, isopropyl alcohol, n-butanol, Alcohols, such as amyl 
alcohol, a cyclohexanol, and benzyl alcohol, Polyhydric alcohol, such as ethylene glycol, a 
diethylene glycol, and a glycerol Ester, such as ethyl acetate, n-butyl acetate, amyl acetate, and 
isopropyl acetate Ketones, such as an acetone, a methyl ethyl ketone, methyl isobutyl ketone, and a 
cyclohexanone Diethylether, dibutyl ether, methoxy ethanol, ethoxy ethanol, Ether, such as butoxy 
ethanol and carbitol, a tetrahydrofuran, Cyclic ether, such as 1 and 4-dioxane, dichiloromethane, 
chloroform, A carbon tetrachloride, 1, 2-dichloroethane, 1 and 1, 2-trichloroethane, Halogenated 
hydrocarbon, such as trichlene, benzene, toluene, a xylene, A chlorobenzene, o-dichlorobenzene, a 
nitrobenzene, an anisole, Aromatic hydrocarbon, such as alpha-chloronaphthalene, n pentane, n- 
hexane, Aliphatic hydrocarbon, such as n-heptane and a cyclohexane, N.N-dimethylformamide, 
Amides, such as N,N-dimethylacetamide and hexamethylphosphoric triamide Urea derivatives, such 
as cyclic amide [, such as N-methyl pyrrolidone ], tetramethylurea, 1, and 3-dimethyl-2- 
imidazolidinone Carbonates, such as sulfoxides, such as dimethyl sulfoxide, ethylene carbonate, and 
propylene carbonate Nitril, such as an acetonitrile, propionitrile, and a benzonitrile Solvents, such as 
water besides being amines, such as nitrogen-containing heterocyclic compounds, such as a pyridine 
and a quinoline, triethylamine, triethanolamine, diethylamino alcohol, and an aniline, etc., 
nitromethane, a carbon disulfide, and a sulfolane, can be used. 

[0020] The thing of two or more classes may be mixed and used for these solvents again. 
[0021 ] this invention be in the condition which these solvents or dispersion media be made to 
dissolve or distribute , spray it into a high vacuum container from the spraying nozzle which 
prepared the organic system optical material of two or more components for every component , and 
make it deposit on a substrate , and although it characterize by to heat-treat , it can enable formation 
of a compound die optical thin film on the occasion of operation of this approach , for example by 
adoption of the equipment and the operating instructions as follows . 

[0022] First namely, the manufacturing installation of the compound-die optical thin film of this 
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invention For example, it comes out that what was illustrated to drawing 1 is shown as one mode, 
and it can do. It has the closing motion device section (2) of two or more spraying nozzles (1) and 
each spraying nozzle in a vacuum housing (3) as a means for spraying the solution or dispersion 
liquid of an organic system ingredient into the vacuum of 1x10 - 4 or less Pa of pressures. 
Furthermore, steams, such as a solvent which volatilized within this vacuum housing (3), were 
exhausted quickly, and it has the vacuum pump (4) which keeps the pressure in a vacuum housing 

(3) at 1x10 -4 or less Pa. 

[0023] moreover, to the compound-die optical thin-film-fabrication equipment of this invention The 
cold trap for preventing that steams, such as pressure survey equipment (5) installed in said vacuum 
housing (3) and a solvent which volatilized within the vacuum housing (3), reach to a vacuum pump 

(4) (6), It has the shutter (7) which covers between a spraying nozzle (1) and substrates (19), 
substrate heating apparatus (8), and substrate thermometry equipment (9), and it becomes possible to 
form a compound-die optical thin film in the substrate (19) front face in a vacuum housing (3) with 
these equipments. 

[0024] To this equipment, it is desirable to form the oven (10) of a vacuum housing (3), a gate valve 
(11), ionization equipment (12), a mass spectroscope (13), substrate installation equipment (14), 
manipulators (15), and these control units if needed. 

[0025] Its thing of arbitration is usable, if it can exhaust to the pressure of 1x10 - 4 or less Pa as 
quickly as possible, and it can volatilize within a vacuum housing more preferably, a vacuum pump 
(4) can exhaust quickly gas components, such as a high vacuum and a solvent which was captured by 
the cold trap (6) and did not go out, for a vacuum housing (3) from atmospheric pressure and the 
pressure in a vacuum housing (3) can be kept at 1x10 - 4 or less Pa. Specifically, the combination of 
a turbo molecular pump and a rotary pump and the combination of an oil diffusion pump and a rotary 
pump can be used. 

[0026] Moreover, it is desirable to connect the vacuum pump (16) of another network and (17) to the 
ionization equipment (12) with which the vacuum housing (3) was equipped as illustrated to said 
drawing 1 , a mass spectroscope (13), and substrate installation equipment (14). In addition, about 
pressure survey equipment (5), if the pressure of 1x10 - 2 or less Pa can generally be measured 
correctly, the thing of well-known arbitration can be used. For example, specifically, ionization 
vacuum gages, such as a Bayard- Alpert mold, can be used. ) 
[0027] About a vacuum housing (3), the thing of the gestalt which arranges equipment configuration 
components so that the volume of a vacuum system may become min is desirable, and the aluminum 
or stainless steel of the quality of the material of a high vacuum specification is desirable. A thing 
including the device which controls substrate temperature to a predetermined value is desirable, any 
of the format of placing a heater part into a vacuum system, and the method heated from the outside 
of a vacuum system are sufficient as substrate heating apparatus (8), and its thing of arbitration is 
usable according to the gestalt of a substrate (19). 

[0028] Substrate thermometry equipment (9) measures the temperature of a substrate (19), and the 
thing of arbitration can be used for it, if it puts the temperature measurement sections, such as a 
thermocouple, on the bottom of a high vacuum and it operates. 

[0029] As for an oven (10), what can heat-treat all the components that constitute a vacuum system 
is desirable, and if a cold trap (6) catches certainly steams, such as a solvent which volatilized within 
the high vacuum container, and it does not become the hindrance of exhaust air, it can use the thing 
of the method of arbitration. 

[0030] Although ionization equipment (12) and a mass spectroscope (13) are not necessarily 
required, when checking that the volatile component generated from the deposit on a substrate (19) 
has been removed completely, they are useful. Although a gate valve (11) does not need to cover 
between ionization equipment (12) and a mass spectroscope (13), and vacuum housings (3) timely 
and does not necessarily need to prepare it, it is useful when preventing a component, a solvent, etc. 
which were sprayed into the vacuum system coming flying, and polluting a mass spectroscope (13). 
When preparing this gate valve (1 1), it is desirable to connect the vacuum pump of another network 
to a vacuum housing (3) and a mass spectroscope (13). 

[003 1 ] If ionization equipment (12) is the thing of the format which ionizes the volatile component 
which exists in this vacuum system, various kinds of well-known things are usable. Specifically, 
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ionization equipments, such as a discharge-in-gases type, an arc discharge type, and an electron 
impact type, can be used. 

[0032] A mass spectroscope (13) can use various kinds of well-known things, if it consists of a part 
(mass separation system) which separates mass according to several m / e which **(ed) mass m of 
the ion generated with ionization equipment (12) with the charge e of the ion, and a part (detection 
and recording system) which carries out counting of the number of the ion separated according to 
m/e electrically. A mass separation system may control a field and/or electric field, and may separate 
ion according to m/e, and any of the format of a parabola mold, a rate convergence mold, a direction 
focusing mold, a double-focusing mold, a time-of-flight mold, etc. are sufficient as it. Moreover, as 
detection and a recording system, the thing of methods, such as combination of a Faraday cage and 
high sensitivity DC amplifier and combination of secondary electron multiplication equipment and 
high sensitivity DC amplifier, can be used. 

[0033] Although it is not necessary to necessarily form substrate installation equipment (14), when 
shortening the purge timing at the time of installing a substrate (19) into a vacuum housing (3), it is 
effective. Substrate installation equipment (14) consists of a lid [ for introducing a substrate (19) 
from a vacuum housing and the exterior ] or gate valve, magnetic coupling type, or bellows-type 
straight-line installation machine, the gate valve between vacuum housings (3), a vacuum pump (17), 
and a vacuum gage. 

[0034] Although it is not necessary to necessarily form it, in case a manipulator (15) tunes the 
location and sense of a substrate (19) to a spraying nozzle (1) finely, it is useful. 
[0035] The spraying nozzles (1) for spraying the solution or dispersion liquid of an ingredient into a 
vacuum housing are components especially important in the manufacturing installation of the 
compound-die optical thin film of this invention. And in order that the liquid sprayed from a 
spraying nozzle (1) may prevent solidifying in a spraying nozzle part and making a nozzle blockade, 
in order to also control the amount of spraying further, it is necessary to have a nozzle breaker style. 
[0036] Although the wiper operated from the outside of a vacuum system can be used as a device 
which cancels lock out of a nozzle, for example, it is in ** that there is a difficulty in respect of 
operability and effectiveness. As the artificer of this invention illustrated to drawing 2 as an example 
of a spraying nozzle (1), it found out that the needle valve of high process tolerance could be used. 
[0037] That is, it becomes possible to prepare a needle valve (100) in a spraying nozzle (1), to move 
this needle valve (100) to it by the nozzle closing motion device section (2), and to adjust the amount 
of spraying of the ingredient solution from a spraying nozzle (1), or dispersion liquid, consequently 
to prevent that lock out. 

[0038] The solution or dispersion liquid of an organic system optical material is supplied to a 
spraying nozzle (1) from liquid reservoir (18). shall spray this invention into a high vacuum 
container from the spraying nozzle which prepared the organic system optical material of two or 
more components for every component in the state of a solution or dispersion liquid, it shall be make 
to deposit on a substrate, and shall be characterize by heat-treat, and the group of above spraying 
nozzle (1) nozzle closing motion device section (2) and liquid **** (18) shall prepare two or more 
lines according to the number of components of the organic system optical material to be use. For 
example, in the example of the manufacturing installation illustrated to drawing 1 , three groups of 
the spraying nozzle (1) nozzle closing motion device section (2) and liquid reservoir (18) are 
illustrated. 

[0039] Moreover, 2 or more sets of spraying nozzles (1) and the nozzle closing motion device 
section (2) may be prepared about one component of the solution of an organic system optical 
material, or dispersion liquid. 

[0040] As operating instructions of the manufacture approach of the compound-die optical thin film 
of this invention To one of the liquid reservoir (18) of the manufacturing installation illustrated to 
drawing 1 , for example, the first component, For example, it is filled up with the solution of a high 
molecular compound, and one more is filled up with the solution of the 2nd component, for example, 
organic coloring matter. Spraying into a vacuum housing (3) from a spraying nozzle (1), controlling 
the amount of spraying by the nozzle closing motion device section (2) corresponding to each liquid 
**** f or ever y component, and carrying out vacuum evaporation of a solvent or the dispersion 
medium The thin film by the compound-die optical material which consists for example, of two 
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components is made to deposit on a substrate (19). 

[0041] And in this invention, this substrate (19) is heated to the temperature which does not exceed 
the pyrolysis temperature of a deposit, a volatile component is removed, the need is accepted further, 
and the deposit on a substrate is heated and/or pressurized and is fabricated to a necessary thing. 
[0042] Moreover, in this invention, especially limitation may not be in the class of substrate (19), 
glass and a quartz may be begun, and you may be the thing of arbitration, such as a ceramic, silicon, 
and a high polymer film. And a deposit may be heated with the surface heating apparatus (20) of a 
substrate which can also perform heat-treatment of the deposit on this substrate (19) as heating of a 
substrate (19), or is illustrated to said drawing 1 . 

[0043] As this surface heating apparatus (20), proper means, such as an electrical heater and an 
infrared exposure method, are employable. 

[0044] Furthermore, about the pressurization for shaping, a means well-known as hot rolling 
processing (for example, JP,4-99609,A news) may be adopted. Hereafter, an example is shown and 
this invention is explained in more detail. 
[0045] 

[Example] The optical thin film was manufactured using the manufacturing installation of the 
compound light study thin film of this invention that illustrated the configuration to example 1 
aforementioned drawing 1 . The iodation 3 and 3'-diethyl OKISA dicarbocyanine (it outlines 
Following DODCI) which were used as an example of organic coloring matter used the thing by the 
U.S. exciton company. This DODCI was not sublimated, even if it decomposed at about 230 degrees 
C and heated at 150 degrees C under the high vacuum of ten to 5 Pa, when the melting point was not 
shown but a temperature up was carried out by part for 10-degree/under nitrogen-gas-atmosphere 
mind. 

[0046] The thing by U.S. Aldrich was used for Pori (methyl methacrylate) (it outlines Following 
PMMA) used as an example of a high molecular compound, Pori (2-hydroxypropyl methacrylate) (it 
is hereafter written as PHPMA), and a polycarbonate (it is hereafter written as PC). As a substrate 
(19), cover glass (150**2 micrometers in 18mm angle, thickness) or a quartz plate (1000**2 
micrometers in 20mm angle, thickness) was used. 

[0047] DODCI was dissolved in the acetone by the concentration of 10mg/l. as one of the 
components, and one of the liquid reservoir (18) was filled up. Moreover, PMMA was dissolved in 
the acetone by the concentration of lg/1. as another component, and another liquid reservoir (18) was 
filled up. These solutions were sprayed on coincidence into the vacuum housing (3) from each 
spraying nozzle (1). In the meantime, the pressure in a vacuum housing (3) was maintained to 10 - 4 
or less Pa by the turbo molecular pump, the rotary pump, and the cold trap cooled by liquid nitrogen. 
By adjusting closing motion spacing of the nozzle closing motion device section (2), it controlled to 
a part for 3333 microliter/about the DODCI solution, and spray velocity was controlled to a part for 
100 microliter/about the PMMA solution, respectively, and spraying was continued for 100 minutes. 
In the meantime, the temperature of a substrate (19) was maintained at 40**2 degrees C with 
substrate heating apparatus (8) and substrate thermometry equipment (9). Heating and 4.9MPa 
carried out hydrostatic-pressure pressure treatment of the PMMA thin film containing DODCI 
deposited on the substrate (19) to 150 degrees C in the vacuum by hot pressing, and the transparent 
thin film was obtained optically. When the DODCI concentration in this optical thin film was 
expressed with weight %, it was as given in Table 1. 
[0048] 
[Table 1] 
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Although the X diffraction of this optical thin film was measured, the clear diffraction line was not 
accepted. Then, when the particle diameter of DODCI in this thin film was measured by the X-ray- 
small-angle-scattering method, it was as given in Table 1. Moreover, when luminescence 
(fluorescence) when exciting this thin film with light with a wavelength of 590nm was measured 
with the commercial fluorophotometer, the maximum wave length of luminescence was as given in 
said table 1. 

[0049] The spray velocity of an example 2 - 10DODCI solutions was changed as given in said table 
1 , and also the optical thin film was manufactured like the example 1 . The maximum wave length of 
luminescence when exciting with light with a wavelength of 590nm as a result of measuring the 
DODCI concentration in these optical thin films and DODCI particle diameter by the X-ray-small- 
angle-scattering method is shown in said table 1. The particle diameter of the coloring matter 
(DODCI) in an optical thin film was controllable by the approach of this invention in the dozens of 
nm field clearly from this result. 

[0050] 0. 1 micrometers of thickness and 10-micrometer DODCI/PMMA bipolar membrane were 
manufactured by carrying out coating of the liquid which dissolved 50mg and PMMA for DODCI in 
per 1 1. of example of comparison 1 acetones by the ratio of 950mg with a spin coat method to slide 
glass, and adjusting the count of coating. The DODCI concentration in this film is the film which it 
is calculated with 5 % of the weight, and may be compared with the above-mentioned example 3 
with the point of coloring matter concentration. 

[005 1 ] When the film of 0. 1 micrometers of this thickness was observed with the optical microscope, 
the deposit of a blue crystal was observed, and when the X diffraction was measured about the film 
which is 10 micrometers of thickness, the diffraction line equivalent to the crystal of DODCI was 
checked. That is, when the film of 5 % of the weight of DODCI concentration was created by the 
coating method, DODCI crystal growth could not be controlled but it turned out that it has deposited 
as a big and rough particle. 

[0052] Make it be proportional to time amount, reduce continuously, and it is made to become zero 
from a part for 256 microliter [ at the time of spraying initiation ]/[ in 100 minutes after spraying 
initiation ] so that the spray velocity of an example 1 1DODCI solution may be illustrated to drawin g 
3 . The optical thin film from which the DODCI concentration in the thin film deposited on a 
substrate was changed continuously, and also DODCI concentration changed in the direction 
(henceforth the "depth direction'*) perpendicular to the film continuously like the example 1 was 
manufactured. 

[0053] In order to check change of the DODCI concentration of the depth direction, when 
concentration distribution of the depth direction of an iodine atom based on DODCI was measured 
using photoelectron spectroscopy equipment (it is hereafter written as ESCA), in proportion to the 
depth, it turned out that concentration is changing almost linearly. When the wavelength of 
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excitation light was fixed to 590nm and luminescence of this optical thin film was measured, 
according to the direction of radiation of excitation light, optical reinforcement, and the direction that 
detects luminescence, it turned out that the situations of luminescence differ. For example, when 
DODCI concentration irradiated excitation light on the front face of the higher one and measured 
luminescence from the exposure side of excitation light, the maximum wave length of luminescence 
was 614**lnm and 719**lnm irrespective of excitation luminous intensity. Moreover, when 
excitation light was irradiated on the front face with lower DODCI concentration and luminescence 
was measured from the exposure side of excitation light, luminescence maximum wave length 
changed according to excitation luminous intensity, and when it was weak excitation, they were 612 
thru/or 620nm at the time of 599 thru/or 600nm, and strong excitation. 

[0054] DODCI was dissolved in the acetone by the concentration of 0.1 g/L as one of the example 12 
components, and one of the liquid reservoir (18) was filled up. Moreover, PMMA was dissolved in 
the acetone by the concentration of lg/1. as another component, and another liquid reservoir (18) was 
filled up. From each spraying nozzle (1), each nozzle closing motion device section (2) and shutter 
(7) were operated, and these solutions were sprayed by turns into the vacuum housing (3). In the 
meantime, the pressure in a vacuum housing (3) was maintained to 10 - 4 or less Pa by the turbo 
molecular pump, the rotary pump, and the cold trap cooled by liquid nitrogen. By adjusting spacing 
of the two nozzle closing motion device sections (2) and the closing motion time amount of a shutter 
(7) After carrying out fixed time amount spraying of the solution which dissolved DODCI in the 
acetone, stop spraying of both solutions and the acetone on a substrate is removed completely. Next, 
after carrying out fixed spraying of the solution which dissolved PMMA in the acetone, both 
spraying was stopped again and actuation of removing the acetone on a substrate completely was 
repeated 100 times. By adjusting the nozzle closing motion device section (2) and the closing motion 
time amount of a shutter (7) at this time, it controlled to a part for 250 microliter/about the DODCI 
solution, and the mean velocity of spraying in consideration of the quiescent time was controlled to a 
part for 75 microliter/about the PMMA solution, respectively. In the meantime, the temperature of a 
substrate (19) was maintained at 40**2 degrees C with substrate heating apparatus (8) and substrate 
thermometry equipment (9). Heating and 4.9MPa carried out hydrostatic-pressure pressure treatment 
of the PMMA thin film containing DODCI deposited on the substrate (19) to 150 degrees C in the 
vacuum by hot pressing, and the transparent thin film was obtained optically. 
[0055] When the concentration of DODCI in this optical thin film was expressed with weight %, it 
was as given in Table 2. 
[0056] 

[Table 2] 
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When the particle diameter of DODCI in this thin film was measured by the X-ray-small-angle- 
scattering method, it was as given in said table 2. 

[0057] The mean velocity of solution spraying of 13 to example 202 component was changed as 
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given in said table 2, and also the optical thin film was manufactured like the example 12. The result 
of having measured the particle diameter of DODCI in these thin films by the X-ray-small-angle- 
scattering method is shown in said table 2. The average coloring matter concentration in a thin film 
was changeable by the approach of this invention, controlling uniformly the particle diameter of the 
coloring matter (DODCI) in an optical thin film so that clearly from this result. 
[0058] One of the liquid reservoir (18) was filled up with the liquid (it is hereafter called A liquid) 
which dissolved lOmg and PMMA for DODCI in per 11. of acetones by the ratio of 990mg as one of 
the example 21 components. Moreover, the 2nd liquid reservoir (18) was filled up with the liquid (it 
is hereafter called B liquid) which dissolved lOmg and PHPMA for DODCI in per 11. of acetones by 
the ratio of 990mg as 2nd component. It sprayed interlocking spray velocity mutually and changing 
these solutions from each spraying nozzle (1) by actuation of each nozzle closing motion device 
section (2), into a vacuum housing (3), as shown in drawing 4 . Namely, at the time of spraying 
initiation, the spray velocity of a part for 100 microliter/and B liquid was adjusted to zero, and was 
started, the spray velocity of A liquid was proportioned in time amount, and the spray velocity of A 
liquid was reduced, and on the other hand, it was considered [ liquid / A ] as a part for 100 
microliter/about zero and B liquid after 100 minutes, having made the spray velocity of B liquid 
increase and maintaining the sum total of both spray velocity at a part for 100 microliter/. 
[0059] In the meantime, the pressure in a vacuum housing (3) was maintained to 10 - 4 or less Pa by 
the turbo molecular pump, the rotary pump, and the cold trap cooled by liquid nitrogen. Moreover, 
the temperature of a substrate (19) was maintained at 40**2 degrees C with substrate heating 
apparatus (8) and substrate thermometry equipment (9). Heating and 4.9MPa carried out hydrostatic- 
pressure pressure treatment of the PMMA/PHPMA compound-die thin film containing DODCI 
deposited on the substrate (19) to 150 degrees C in the vacuum by hot pressing, and the transparent 
thin film was obtained optically. 

[0060] It was fixed when the iodine atom concentration of the depth direction in this optical thin film 
was measured by ESCA. Namely, it turned out in the depth direction that the concentration of 
DODCI is fixed. When it calculates from a loading ratio, it is 1 % of the weight. Moreover, it is 
surmised that the ratio of PMMA/PHPMA in this thin film is changing in the depth direction 
continuously. Then, when the thin film was aslant ground in the depth direction and the micro total 
reflection FT-IR spectrum of a polished surface was measured, the absorption intensity of the 
alcoholic hydroxyl group which belongs to PHPMA is the depth direction, and fluctuating in 
proportion to the depth was checked. 

[0061] When the wavelength of excitation light was fixed to 590nm and luminescence of this optical 
thin film was measured, according to the direction of radiation of excitation light, optical 
reinforcement, and the direction that detects luminescence, it turned out that the situations of 
luminescence differ. For example, when PHPMA concentration irradiated excitation light on the 
front face of the higher one and measured luminescence from the exposure side of excitation light, it 
was not based on excitation luminous intensity, but the maximum wave length of luminescence was 
61 8** lnm and 641** lnm. Moreover, when excitation light was irradiated on the front face with 
higher PMMA concentration and luminescence was measured from the exposure side of excitation 
light, luminescence maximum wave length changed according to excitation luminous intensity, and 
when it was weak excitation and was 613**2nm and strong excitation, they were 618**lnm and 
641 ** lnm. 

[0062] DODCI was dissolved in the acetone by the concentration of 10mg/l. as one of the example 
22 components, and one of the liquid reservoir (18) was filled up. Moreover, DODCI was dissolved 
in the methanol by the concentration of 10mg/l. as 2nd component, and the 2nd liquid reservoir (18) 
was filled up. Moreover, PMMA was dissolved in the acetone by the concentration of lg/1. as 3rd 
component, and the 3rd liquid reservoir (18) was filled up. These solutions were sprayed in order 
into the vacuum housing (3) from each spraying nozzle (1) by actuation of each nozzle closing 
motion device section (2) and a shutter (7). In the meantime, the pressure in a vacuum housing (3) 
was maintained to 10 - 4 or less Pa by the turbo molecular pump, the rotary pump, and the cold trap 
cooled by liquid nitrogen. By adjusting spacing of the three nozzle closing motion device sections 
(2 ) and the closing motion time amount of a shutter (7) After carrying out fixed time amount 
spraying of the solution which dissolved DODCI in the acetone, close all shutters, stop spraying and 
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the acetone on a substrate is removed completely. Next, after carrying out fixed time amount 
spraying of the solution which dissolved PMMA in the acetone, close all shutters again, stop 
spraying and the acetone on a substrate is removed completely. Next, after carrying out fixed time 
amount spraying of the solution which dissolved DODCI in the methanol, All the shutters were 
closed, spraying was stopped, the methanol on a substrate was removed completely, after carrying 
out fixed time amount spraying of the solution which dissolved PMMA in the acetone next, all the 
shutters were closed again, spraying was stopped, and actuation of removing the acetone on a 
substrate completely was repeated 100 times, the mean velocity of spraying which took the quiescent 
time into consideration by adjusting the nozzle closing motion device section (2) and closing motion 
spacing of a shutter (7) during this actuation -- a DODCI acetone solution -- a part for 10 microliter/- 
- DODCI methanol solution -- a part for 40 microliter/- moreover, it controlled to a part for 49.5 
micro liter/about the PMMA solution, respectively. In the meantime, the temperature of a substrate 
(19) was maintained at 40**2 degrees C with substrate heating apparatus (8) and substrate 
thermometry equipment (9). Heating and 4.9MPa carried out hydrostatic-pressure pressure treatment 
of the PMMA thin film containing DODCI deposited on the substrate (19) to 150 degrees C in the 
vacuum by hot pressing, and the transparent thin film was obtained optically. 

[0063] When the concentration (average) of DODCI in this optical thin film is expressed with weight 
%, it is as given in Table 3. 
[0064] 
[Table 3] 
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[0065] The mean velocity of spraying of 23 to example 273 component was changed as given in said 
table 3, and also the optical thin film was manufactured like the example 22. The result of having 
measured the particle diameter of DODCI in these thin films by the X-ray-small-angle-scattering 
method is shown in said table 3. while keeping constant the average concentration of the coloring 
matter (DODCI) in an optical thin film by the approach of this invention so that clearly from this 
result - distribution of the particle diameter of coloring matter - control - things were made. 
[0066] When the DODCI concentration of the depth direction of these optical thin films was 
analyzed by ESCA, it was checked that it is the laminated structure of the layer containing DODCI 
and the layer which is not contained. Furthermore, if it guesses from the measurement result of the 
DODCI particle diameter in the thin film of examples 26 and 27, it will be thought that an example 
22 thru/or the thin film of 25 are the cross-section structures where the laminating of the DODCI 
particle diameter 3 thru/or a 4nm layer (202), and the 74** lnm layer (203) was carried out by turns 
on both sides of the layer (201) which does not contain DODCI as shown in drawing 5 . 
[0067] As for luminescence of these optical thin films, it was checked by excitation luminous 
intensity that transient responses differ. 

[0068] PMMA was dissolved in the acetone by the concentration of lg/1. as one of the example 28 
components, and one of the liquid reservoir (18) was filled up. Moreover, PC was dissolved in 
dichloromethane by the concentration of lg/1. as another component, and another liquid reservoir 
( 1 8) was filled up. From each spraying nozzle (1), each nozzle closing motion device section (2) and 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



10/31/2006 



JP,2599569,B [DETAILED DESCRIPTION] 



Page 12 of 14 



shutter (7) were operated, and these solutions were sprayed by turns into the vacuum housing (3). In 
the meantime, the pressure in a vacuum housing (3) was maintained to 10 - 4 or less Pa by the turbo 
molecular pump, the rotary pump, and the cold trap cooled by liquid nitrogen. By adjusting spacing 
of the two nozzle closing motion device sections (2) and the closing motion time amount of a shutter 
(7) After carrying out fixed time amount spraying of the solution which dissolved PMMA in the 
acetone, stop spraying of both solutions and the acetone on a substrate is removed completely. Next, 
after carrying out fixed spraying of the solution which dissolved PC in dichloromethane, both 
spraying was stopped again and actuation of removing the dichloromethane on a substrate 
completely was repeated 100 times. By adjusting the nozzle closing motion device section (2) and 
the closing motion time amount of a shutter at this time, it controlled to a part for 10 microliter/about 
the PMMA acetone solution, and the average speed of spraying in consideration of the quiescent 
time was controlled to a part for 40 microliter/about PC dichloromethane solution, respectively. In 
the meantime, the temperature of a substrate (19) was maintained at 40**2 degrees C with substrate 
heating apparatus (8) and substrate thermometry equipment (9). Heating and 4.9MPa carried out 
hydrostatic-pressure pressure treatment of the PMMA/PC compound thin film deposited on the 
substrate (1 9) to 150 degrees C in the vacuum by hot pressing, and the transparent thin film was 
obtained optically. 

[0069] When the refractive index in this thin film was measured with the ABBE refractive-index 

meter, it was as given in Table 4. 

[0070] 

[Table 4] 
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[0071 ] The mean velocity of solution spraying of 29 to example 322 component was changed as 
given in said table 4, and also the optical thin film was manufactured like the example 28. The result 
of having measured the refractive index of these thin films with the ABBE refractive-index meter is 
shown in said table 4. 

[0072] After removing oxygen gas enough through the foxtail millet of nitrogen gas in the solution 
which melted example 33 perchloric-acid cadmium 6 hydrate by the concentration of 2xten - three 
mols/1. into the acetonitrile, the micro-disperse liquid of the colloid of a cadmium sulfide (CdS) was 
produced through the hydrogen-sulfide gas diluted with gaseous helium to 0.02 volume % to this 
solution. The concentration of CdS in dispersion liquid was 0.289g/l. One of the liquid reservoir (18) 
was filled up with these dispersion liquid as one of the components. Moreover, PC was dissolved in 
dichloromethane by the concentration of l.Og/L as another component, and another liquid reservoir 
( 1 8) was filled up. By adjusting closing motion spacing of the nozzle closing motion device section 
(2) for these solutions into a vacuum housing (3) from each spraying nozzle (1), it controlled to a 
part for 1 00 microliter/about CdS dispersion liquid, and spray velocity was controlled to a part for 
100 microliter/about PC solution, respectively, and spraying was continued for 20 minutes. In the 
meantime, the pressure in a vacuum housing (3) was maintained to 10 - 4 or less Pa by the turbo 
molecular pump, the rotary pump, and the cold trap cooled by liquid nitrogen. Heating and 4.9MPa 
carried out hydrostatic-pressure pressure treatment of the PC thin film containing CdS deposited on 
the substrate (19) to 250 degrees C in the vacuum by hot pressing, and the transparent thin film was 
obtained optically. 

[0073] When the CdS concentration in this optical thin film is expressed with weight %, it is as 
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given in Table 5. 
[0074] 
fTable 5] 
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When the CdS particle diameter in this thin film was measured by the X-ray-small-angle-scattering 
method, it was as given in said table 5. 

[0075] The spray velocity of an example 34 - 37CdS micro-disperse liquid was changed as given in 
said table 5, and also the optical thin film was manufactured like the example 33. The result of 
having measured the particle diameter of CdS in these thin films by the X-ray-small-angle-scattering 
method is shown aforementioned table 5. The optical thin film of various concentration was able to 
be manufactured by the approach of this invention, with the particle diameter of a CdS particle 
maintained so that clearly from this result. 

[0076] As example 38 substrate (19), the glass (it is hereafter written as ITO glass) which prepared 
the transparent conductive film of an indium-tin multiple oxide in the front face was used. The 4- 
heptoxy-4'-cyano biphenyl (it is hereafter written as 70CB) of the liquid crystal matter was 
dissolved in dichloromethane by the concentration of lg/1. as one of the components, and one of the 
liquid reservoir (18) was filled up. Moreover, nitril butadiene rubber (it is hereafter written as NBR) 
was dissolved in dichloromethane by the concentration of lg/1. as another component, and another 
liquid reservoir (18) was filled up. These solutions were sprayed on coincidence into the vacuum 
housing (3) from each spraying nozzle (1). In the meantime, the pressure in a vacuum housing (3) 
was maintained to 10 - 4 or less Pa by the turbo molecular pump, the rotary pump, and the cold trap 
cooled by liquid nitrogen. By adjusting closing motion spacing of the nozzle closing motion device 
section (2), it controlled to a part for 60 microliter/about 70CB solutions, and spray velocity was 
controlled to a part for 40 microliter/about the NBR solution, respectively. In the meantime, the 
temperature of an ITO glass substrate (19) was maintained at 40**2 degrees C with substrate heating 
apparatus (8) and substrate thermometry equipment (9). The ITO glass of one more sheet was piled 
up on the NBR thin film containing liquid crystal 70CB deposited on the substrate (19), heating and 
4.9MPa carried out hydrostatic-pressure pressure treatment to 150 degrees C in the vacuum by hot 
pressing, and the liquid crystal / macromolecule compound thin film sandwiched by the transparent 
electrode were obtained. 

[0077] Although this thin film was usually cloudy, when it impressed direct current voltage between 
transparent electrodes, liquid crystal carried out orientation of it, and it became transparence. When 
the macromolecule part which exfoliated from ITO glass, heated this liquid crystal / macromolecule 
compound thin film in ethanol, began to melt a liquid crystal part, and melted and remained was 
observed with the scanning electron microscope, it was checked that it is the precise sponge-like fine 
structure. 
[0078] 

[Effect of the Invention] In far low temperature, manufacture of a quality and highly efficient 
compound-die optical thin film is attained from the decomposition temperature of an organic system 
light ingredient by this invention as explained in detail above. Moreover, manufacture of the 
compound-die optical thin film with which structure was controlled by this invention in the detailed 
field of under the micrometer in the compound-die optical thin film which consists of the organic 
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system light ingredient of two or more components is attained, and also in the compound-die optical 
thin film which consists of the organic system light ingredient of two or more components, although 
the concentration of a component was changed to arbitration in that depth direction, manufacture 
becomes possible. 

[0079] And it is very useful, when the thing of arbitration can be used if the organic system light 
ingredient used for the manufacture approach of the optical thin film this invention can be fabricated 
by heating and/or pressurization, the optimal solvent can be further chosen for every component of 
the organic system light ingredient of two or more components, and this invention develops a 
compound-die optical material and it improves. 



[Translation done.] 
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